Flanders is a very densely populated region in the economic heart of Europe. To monitor the anthropological impact on the biological integrity of the freshwater courses, the Flemish Environment Agency (VMM) uses the Multimetric Macroinvertebrate Index for Flanders (Gabriels et al. 2006) which was recently developed under the influence of the European Water Framework Directive (WFD, EU 2000) . This multimetric tool replaces the Belgian Biotic Index (BBI: range 0=dramatically poor quality to 10=very good quality), a monitoring system based on the sensitivities to pollution of the different macroinvertebrate taxa (De Pauw & Vanhooren 1983 , De Pauw et al. 1986 . Although recently replaced, the BBI has been used for the past 20 years and this extensive monitoring campaign produced a considerable amount of information on the distribution of macroinvertebrate taxa in Flemish freshwater courses. The Trichoptera (caddisflies) constitute one of these taxa. Unfortunately, determinations of caddisflies as part of the BBI monitoring, are accomplished only at the family level. Specific information on the occurrence and ecological preferences at the species level is scarce and outdated. The only comprehensive report documenting the occurrence of Trichoptera in Belgium dates back to 1984 (Stroot 1984) and since then only minor revisions and additions to the original report have been published (Stroot 1985 (Stroot , 1987 Stroot & Neven 1989) . Therefore, the objectives of our research are to update the old species records and to elaborate and improve the ecological and phylogenetic knowledge of the Flemish Trichoptera by (a) identifying the caddisfly species that occur in Flanders; (b) determining their present distribution; (c) detecting which environmental variables influence this distribution; (d) studying whether the relationship among these variables and the species assemblages can be used to distinguish among the ecoregions in Flanders, which are based on similarities in climate, geology, geomorphology, (geo)hydrology and soil characteristics (Sevenant et al. 2002) and (e) investigating the phylogenetic relationships among the Flemish Trichoptera and evaluating their accordance with the current taxonomic classification.
In a first part of the research, the survey focussed on small streams and brooks with good to high biological water quality. The preliminary results of this first sampling campaign are presented here. The different species assemblages are identified, the influence of the environmental variables investigated and the use of Trichoptera assemblages to discriminate among ecoregions evaluated. The first results of the phylogenetic research are also shown. They include the phylogenetic trees based on 3 different genes as well as the concatenated sequence, each time using 1 specimen per species collected during the sampling campaign of Flemish small brooks.
The locations of the sampling sites were selected based on water quality data from the Flemish Environment Agency. In this first stage of the research, the survey focused on small streams and brooks and, consequently, artificial as well as stagnant water bodies were omitted. Furthermore, only sampling sites with a good biological water quality (BBI ≥ 7, www.vmm.be/geoview) were considered. The sampling sites were as evenly distributed over the Flemish territory and over the different ecoregions (as defined by Sevenant et al. 2002) as possible. In total, 67 sites were selected and locations were situated in 8 of the 12 Flemish ecoregions. Trichoptera samples were taken from late May to late July 2008 and for each sampling site 51 environmental variables were recorded, including physicochemical measurements, habitat characteristics and regional scale variables like distance to the source and land-use. The biological samples were collected by a 2 minute 'kick sampling' using a standard hand net. The specimens were stored in 100% ethanol at -20°C for later identification and DNA-extraction.
Two-Way-Indicator-Species Analysis (TWINSPAN, Hill 1979) was used to classify the samples based on the caddisfly species present. Prior to Canonical Correspondence Analysis (CCA), those variables that significantly contributed to the variance in the species matrix were selected by means of a permutation-based forward selection. All ordination analyses were completed using the vegan package of the open-source, statistical programming environment R (http://vegan.r-forge.rproject.org).
Three genes were selected for phylogenetic analysis: the 1st and 3rd variable regions of the large subunit rRNA (D1 & D3), and the 4th and 5th variable regions of the small subunit rRNA (V 4-5). The primers for these genes and the protocols for PCR amplification were based on the work of Kjer et al. (2001 Kjer et al. ( , 2002 . Each gene was amplified and sequenced for 1 specimen per species. For each gene separately, as well as for the concatenated dataset, a phylogenetic tree was constructed through Bayesian analyses using MrBayes 3.1 (Huelsenbeck & Ronquist 2001) . The Akaike information criterion of MrModeltest (Nylander 2004 ) was used to select the DNA substitution models. The generated phylogenetic trees were then compared with each other and with the phylogenetic hypotheses found in literature.
Trichoptera were found at 46 of the selected locations and a total of 38 different species belonging to 12 families were identified. After 4 divisions, the TWINSPAN analysis generated 6 distinct clusters, each containing 3 to 17 sampling sites (Fig. 1) . For each division, indicator species were appointed. There was no overlap of indicator species among the TWINSPAN groups. Ten of the 51 environmental variables were statistically significant in explaining trichopteran species distribution. These 10 variables, as well as the mean and standard deviation for each TWINSPAN cluster, are listed in Appendix 1. The individual variables are plotted in Figure 2b while the 2 gradients created by these environmental variables are visualized in Figure 2a ; one vegetationrelated gradient from the presence of submerged vegetation towards an important percentage-shadecover by adjacent trees, and a second size-related gradient from larger, higher order streams towards sources and upper-stream sections. Both gradients are known to be important in shaping Trichoptera species assemblages (Wiberg-Larsen et al. 2000 , Arscott et al. 2003 , Bonada et al. 2005 , Urbanič & Toman 2007 .
The CCA plot also shows that the different communities identified by the TWINSPAN analysis also separate when the environmental variables are taken into account (Fig. 2a) . The different species assemblages can thus be characterized by indicator species as well as by environmental conditions. In other words, the clusters based on the community structure also differ in their environmental characteristics. In Figure 2b , the sampling sites are replaced by their ecoregion and here 2 obvious clusters can be detected: 1 containing the sites of the western hill ecoregion, and 1 containing the Campine ecoregion sampling sites. The latter is characterized by a larger stream size as well as higher temperatures, which is a specific characteristic of this ecoregion where a microclimate prevails (Sevenant et al. 2002) . The samples of the eastern hill ecoregion also form a cluster which overlaps with the 2 other ecoregions between which it is situated (see inset Fig. 2 ). Trichopteran communities can thus, to a certain extent, be used to distinguish among ecoregions and their relative location on the CCA plot corresponds to their location on the topographic map (Fig. 2b) . Based on the generated DNA sequences for the 3 genes (D1, D3, V4-5), Bayesian analyses were undertaken to investigate the phylogenetic relationships among the Trichoptera and whether the monophyletic status of the different higher order taxa was comparable with the updated phylogeny based on DNA sequences as well as morphological data as presented by Holzenthal et al. (2007) . Table 1 summarizes the posterior probabilities for each of the clades identified by Holzenthal et al. (2007) for all 3 genes separately as well as for the concatenated sequence. Considering the posterior probabilities for the different analyses, the only consistent factor is the well-supported recovery of the Rhyacophilidae and the total lack of recovery of the Spicipalian suborder. TABLE 1. The posterior probabilities for the different clades as generated by the Bayesian analyses for all 3 genes separately as well as for the concatenated sequence (NR=not recovered, NS=not supported).
Of all sequenced genes, the D3 gene was the shortest gene with only 158 base pairs (bp). The gene seems to have a limited resolution at the higher taxonomic level and appears to be a lesssuitable marker to resolve the basal relationships among the caddisfly taxa. The 4th through the 5th variable region was the longest gene sequenced (454 bp) and was the only one that supported the monophyletic status of the Integripalpia. The resulting tree for the concatenated sequence is shown in Figure 3 , in which only the highly supported clades are indicated by brackets. When comparing the results of the concatenated data with the separate markers (Table 1) , it seems that D1 is the gene that most influences the concatenated tree. Finally, the obtained Flemish Trichoptera phylogeny and the phylogenetic tree constructed by Holzenthal et al. (2007) seem to correspond with respect to the monophyly of the Annulipalpia and the non-recovery of the Spicipalpia, which appear to be polyphyletic. However, in contrast to the data available in literature, the present data refute the monophyly of the Integripalpia, which seems paraphyletic due to the inclusion of the Rhyacophilidae (Fig. 3) .
The data of this first sampling campaign comprising only small brooks indicated that 10 environmental variables were significantly related to the trichopteran species assemblages, including stream-size related variables, in-stream physicochemical properties as well as characteristics associated with vegetation. A distinct relationship exists among these environmental gradients and the species assemblages and caddisfly abundances change with environmental variables. Provided enough data are available, this relationship between species and environmental variables can be used to distinguish among ecoregions.
Although this first phylogenetic analysis of the Flemish Trichoptera was limited to include only 3 genes and just 1 specimen per species, the phylogenetic analysis seems to agree with recent phylogenetic hypotheses with respect to the monophyly of the Annulipalpia and the nonmonophyletic status of the Spicipalpia which tend to be polyphyletic. However, the Integripalpia were not confirmed as an independent clade, but appear to be paraphyletic. 
